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PROBLEM TO BE SOLVED: To provide a surface acoustic wave device with z 



simple configuration by which balanced-unbalanced coversion is performed while 
suppressing the deterioration of insertion loss, and impedance is set one-to-two 
or one-to-three between unbalance and balance. 

SOLUTION: A surface acoustic wave device includes a plurality of interdigital 
electrode portions 303, 304, 305, 308, 309, and 310 provided so as to have a 
balanced-to-unbalanced conversion function. A ratio N2/N1 is the range of about 
50% to about 70%, where N1 represents the total number of electrode fingers of 
the interdigital electrode portions 304, 305, 309, and 310 connected on the side 
of a balanced signal terminal 314, and N2 represents the total number of 
electrode fingers of the interdigital electrode portions 303, and 308 connected on 
the side of an unbalanced signal terminal 313. The meshing width (W) of the 
interdigital electrode portions 303, 304, 305, 308, 309, and 310 is in the range of 
about 43 A to about 58 A in which A is the wavelength of a surface acoustic wave. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the surface acoustic wave equipment equipped with two or more comb mold 
polar zone so that it might have balanced - unbalance conversion function, 
When it connects and turned on the balanced signal terminal side, the electrode 
**** number of the mold polar zone was connected and made into the N1 and 
unbalance signal terminal side and it considers as the electrode **** number N2 
of the mold polar zone, Surface acoustic wave equipment which ratios N2/N1 are 
50% - 70%, and is characterized by setting the electrode decussation width of 
face (W) of said comb mold polar zone as the range of 43lambda-58lambda to 
the wavelength lambda of a surface acoustic wave. 
[Claim 2] 

Surface acoustic wave equipment according to claim 1 with which the pitch of the 
electrode finger with which the comb mold polar zone which adjoins a reflector 
among said comb mold polar zone, and said reflector adjoin each other in the 
part which adjoins each other mutually is characterized by being 0.46lambdar- 
0.54lambdar to electrode period lambdar of said reflector. 



[Claim 3] 

Surface acoustic wave equipment according to claim 1 or 2 characterized by 
setting up the frequency fidt decided by the electrode period of said comb mold 
polar zone in =(fref/fidt)0. 993- 1.008 to the frequency fref decided by the electrode 
period of said reflector. 
[Claim 4] 

The 1st three or more surface acoustic wave filters which was formed along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate 
and which goes away odd pieces and has the mold polar zone, It has the 2nd 
surface acoustic wave filter with which the phases of an output signal differ about 
180 degrees to an input signal. The terminal in the said 1st and 2nd surface 
acoustic wave filter which is one side, respectively is electrically connected to 
juxtaposition. Surface acoustic wave equipment given in claim 1 characterized by 
having balanced - unbalance conversion function by using as a balanced signal 
terminal the terminal which connected to the unbalance signal terminal and the 
serial the terminal which connected another side to the serial electrically and was 
connected to said juxtaposition thru/or any 1 term of 3. 
[Claim 5] 

Surface acoustic wave equipment given in claim 1 characterized by connecting 
the comb mold polar zone of [(k-1) 12] individual to an unbalance signal terminal, 
and connecting the comb mold polar zone of {[(k-1) /2]+1} individual to a 
balanced signal terminal, respectively when setting the number of comb mold 
polar zone to k thru/or any 1 term of 3. 
[Claim 6] 

In one surface acoustic wave filter formed along the propagation direction of a 
surface acoustic wave on the piezo-electric substrate Have the 1st terminal with 
which the difference of the phase of an output signal becomes about 0 times to 
an input signal, and the 2nd terminal with which the difference of the phase of an 
output signal becomes about 180 degrees to an input signal, and the 1st terminal 
of the above, and the 2nd terminal by connecting with a serial mutually Surface 



acoustic wave equipment given in claim 1 characterized by having balanced - 
unbalance conversion function thru/or any 1 term of 3. 
[Claim 7] 

Two or more three comb mold polar zone is surface acoustic wave equipment 
given in claim 1 characterized by being prepared in the vertical joint resonator 
mold filter which goes away and has the mold polar zone thru/or any 1 term of 6. 
[Claim 8] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 7 
characterized by connecting electrically at least one surface acoustic wave 
resonator to the comb mold polar zone connected to a balanced signal terminal 
side at least at the serial. 
[Claim 9] 

The exciting frequency of standing wave resonance mode which has the peak of 
the intensity distribution of a surface acoustic wave for the exciting frequency in 
zero-order mode between fO and the comb mold polar-zone-comb mold polar 
zone among the resonance modes in each comb mold polar zone is set to fN. 
When resonance frequency of a surface acoustic wave resonator is set to f1 and 
antiresonant frequency is set to f2, Surface acoustic wave equipment according 
to claim 7 characterized by connecting electrically at least one surface acoustic 
wave resonator to the terminal connected to the comb mold polar zone located in 
both ends at least at the serial, respectively so that it may become f1<fO<fN<f2. 
[Claim 10] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 9 
characterized by being set up so that the relation to 1 :2 thru/or 1 :3 of the 
impedance of an unbalance signal terminal and a balanced signal terminal may 
become. 
[Claim 11] 

The communication device characterized by having surface acoustic wave 
equipment of a publication in claim 1 thru/or any 1 term of 10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the communication device which has the surface 
acoustic wave equipment used suitable for the filter of small radio communication 
equipments, such as a cellular phone, especially balanced - unbalance 
conversion function, and has the surface acoustic wave equipment and it from 
which an I/O impedance differs. 
[0002] 

[Description of the Prior Art] 

In recent years, the technical progress over the miniaturization of small radio 
communication equipments, such as a cellular phone, and lightweight-izing has a 
remarkable thing. As a means for realizing this, development of the components 
which compounded the function of plurality [ miniaturization / reduction of each 
component parts and ] from the first has also progressed. 
[0003] 

The demand to having balanced - unbalance conversion function and the 
function of the so-called balun against the background of such a situation to the 



surface acoustic wave filter used for RF stage of a cellular phone is becoming 
strong, and the vertical joint resonator mold surface-wave filter which can 
respond balanced - unbalance signal transformation easily is becoming in use as 
a band pass filter of RF stage of a cellular phone. 
[0004] 

It connects with the mixer IC equipped with a balance or differential I/O 
(henceforth the balanced type mixer IC), and the vertical joint resonator mold 
surface wave filter equipped with this balanced - unbalance conversion function 
is used in many cases. Since reduction of the effect of a noise and stabilization of 
an output can be attained and improvement in a property of a cellular phone can 
be aimed at when this balanced type mixer IC is used, it came to be used mostly 
in recent years. 
[0005] 

In many cases, the impedance of this balanced type mixer IC has the surface 
acoustic wave filter as expensive as lOOohms - about 200ohms used for RF 
stage to usually having the impedance of 50 ohms. Especially, since the old 
mainstream was 200ohms, the property that an input impedance differs from an 
output impedance about 4 times was demanded of it by the vertical joint 
resonator mold surface wave filter used together with the balanced type mixer IC. 
[0006] 

In order to acquire the property that an input impedance differs from an output 
impedance about 4 times mutually, as shown in drawing 28 R> 8, the 
configuration currently indicated by JP,2001-267885,A is used widely. In each 
surface acoustic elements 101 and 102 of a vertical joint resonator mold, one 
side of a terminal is connected to juxtaposition and, as for the configuration of 
drawing 28 , one side is electrically connected to the serial. 
[0007] 

A point different mutually between a surface acoustic element 101 and a surface 
acoustic element 102 is that the comb mold polar zone (it is hereafter described 
as IDT) 103 and IDT108 are mutually reversed in respect of a phase. Thereby, 



the phases of the signal outputted from a terminal 114 and a terminal 115 differ 
about 180 degrees, and are changed into the balanced signal with which the 
unbalance signal inputted from a terminal 113 is outputted from a terminal 114 
and a terminal 115. 
[0008] 

Moreover, the frequency characteristics and the impedance characteristic in a 
configuration of drawing 28 are shown in drawing 29 , drawing 30 (a), and (b), 
respectively. The property of drawing 29 was designed as a filter for EGSM 
(Enhanced Global System for Mobile communications) transmission, and a 
frequency range required for a passband is 880MHz - 915MHz. The f= 880MHz 
point is plotted to drawing 30 R> 0 (a) and (b), using X and the f= 915MHz point 
as Y. 
[0009] 

When it designs with the configuration of drawing 1 so that drawing 30 (a) and (b) 
may show, an unbalance side (S1 1), to 50 ohms, as for the terminal impedance 
of 200 ohms of balancing side (S22), adjustment can be taken mostly, and, as for 
the impedance in a passband, the property that the impedance by the side of a 
balanced signal will be about 4 times the impedance by the side of an unbalance 
signal is acquired. 
[0010] 

On the other hand, although it mentions above, by the balanced type mixer IC, 
an impedance may be near 100ohm and the property that the impedance by the 
side of an unbalance signal terminal differs from the impedance by the side of a 
balanced signal terminal about 2 times may be required also of a vertical joint 
resonator mold surface wave filter according to it. 
[0011] 

A filter corresponding to unbalance-balance I/O like drawing 31 was constituted 
from a Japan patent No. 3224202 official report, and the solution is shown. If the 
configuration of drawing 31 is explained, it will have composition which carried 
out cascade connection of each surface acoustic elements 201 and 202 of two 



vertical joint resonator molds to IDT204 in IDT209, IDT205, and IDT210, 
respectively, and the signal which a terminal 213 is an unbalance signal terminal 
and was inputted from the terminal 213 will be outputted to each balanced signal 
terminals 214 and 215 as a signal with which phases differ about 180 degrees in 
IDT208, respectively. 
[0012] 

In the Japan patent No. 3224202 official report, it is changing mutually the 
decussation width of face W of each surface acoustic elements 201 and 202 with 
the configuration of drawing 31 , and even when the impedance by the side of an 
unbalance signal terminal differs from the impedance by the side of a balanced 
signal terminal, it is supposed that a desired property can be acquired. 
[0013] 

[Problem(s) to be Solved by the Invention] 

However, the property of being satisfied with the configuration of drawing 31 of a 
demand in recent years called a broadband, low loss, and high unbalance cannot 
be acquired. When one carries out cascade connection of each two surface 
acoustic elements 201 and 202, an insertion loss serves as a value for two 
elements with a natural thing. In order to change decussation [ the 2nd step of ] 
width of face with the 1st step moreover, the mismatching in stage Mabe occurs 
and an insertion loss becomes large further. 
[0014] 

The frequency characteristics in one surface acoustic element are used for 
reference, the two surface acoustic element is used for drawing 32 , and the 
frequency characteristics at the time of carrying out cascade connection are 
shown in drawing 33 . wiring [ in the configuration of drawing 31 , one has 
composition which outputs the signal with which phases differ 180 degrees to the 
balanced signal terminal 214 and a terminal 215 in IDT208, but ] on an IDT 
electrode or a substrate - unsymmetrical - not constituting -- since it does not 
obtain but the amplitude and phase unbalance of an output signal are influenced, 
unbalance gets worse compared with the configuration of drawing 28 . 



[0015] 

From the above thing, the configuration of drawing 31 is unsuitable for the filter 
corresponding to unbalance-balance I/O with high low loss and demand level of 
balancing, and the configuration of drawing 28 is used chiefly. 
[0016] 

Below, in the configuration of drawing 28 , an input side and the balanced signal 
terminals 114 and 115 are explained for the unbalance signal terminal 113 as an 
output side. When the impedance of the input/output terminal of surface acoustic 
elements 101 and 102 is set to Ri and Ro with the configuration of drawing 28 , 
since, as for the impedance by the side of an unbalance signal terminal, the 
terminal of the input side of surface acoustic elements 101 and 102 is electrically 
connected to juxtaposition, since the terminal of the output side of surface 
acoustic elements 101 and 102 is electrically connected to a serial, the 
impedance by the side of Ri/2 and a balanced signal terminal serves as 2Ro. 
[0017] 

Usually, when surface acoustic elements 101 and 102 are designed in three 
IDT(s), since the impedance of I/O becomes a near value, Ri**Ro is realized. 
Therefore, in order to constitute the unbalance-balance I/O filter with which the 
impedances by the side of a balanced signal terminal which was mentioned 
above differ about 4 times to the impedance by the side of unbalance, it becomes 
4xRi/2**2Ro, i.e., Ri**Ro, and the design is easy. 
[0018] 

On the other hand, in order to constitute the unbalance-balance conversion 
function in which the impedances by the side of a balanced signal terminal differ 
about 2 times to the impedance by the side of an unbalance signal terminal, it is 
necessary to design the surface acoustic elements 101 and 102 which become 
2xRi/2**2Ro, i.e., 2 Ri**Ro, and it can be said that a design top is difficult. 
[0019] 

The surface acoustic wave equipment which has the unbalance-balance 
conversion function in which the impedances by the side of a balanced signal 



terminal differ about 4 times to the impedance by the side of an unbalance signal 
terminal in the surface acoustic element used as Ri**Ro in one of the 
conventional approaches is constituted. An inductance component is added to 
juxtaposition and a capacitance component is further added to a serial at a 
balanced signal terminal side (or to juxtaposition, a capacitance component). The 
method of taking adjustment so that the relation of the impedance of an 
unbalance-balance signal terminal may be differed about 2 times by adding a 
matching component for an inductance component to juxtaposition out of surface 
acoustic wave equipments, such as addition, has also been used. 
[0020] 

The measuring circuit which added [ the frequency characteristics when taking 
adjustment so that the relation of the impedance of an unbalance-balance signal 
terminal may be differed about 2 times in the property of drawing 30 ] the 
external component for drawing 34 and an impedance characteristic (the range 
of 880MHz - 915MHz) to drawing 35 (a) and (b) is shown in drawing 36 . In 
addition, drawing 3434 , drawing 35 (a), and (b) also showed the property when 
you have no external component because of a comparison. Although it was 
possible to have made the relation of the impedance of an unbalance-balance 
signal terminal differ about 2 times by this approach as shown in drawing 3434 , 
drawing 35 (a), and (b), there was a problem of becoming the evil of the 
miniaturization accompanying the increment in the component part by addition of 
an external component and it. 
[0021] 

Such a problem arises similarly, not only when making the relation of the 
impedance of an unbalance-balance signal terminal differ about 2 times, but 
when making the relation of the impedance of an unbalance-balance signal 
terminal differ about 3 times. 
[0022] 

[Means for Solving the Problem] 

In the surface acoustic wave equipment equipped with two or more IDT(s) so that 



it might have balanced - unbalance conversion function in order that the surface 
acoustic wave equipment of this invention might cancel the above-mentioned 
technical problem When it considers as the electrode **** number N2 of IDT by 
which the electrode **** number of IDT connected to the balanced signal terminal 
side was connected to the N1 and unbalance signal terminal side, Ratios N2/N1 
are 50 - 70%, and it is considering as the description that said electrode 
decussation width of face (W) of IDT is set as the range of 43lambda-58lambda 
to the wavelength lambda of a surface acoustic wave. 
[0023] 

According to the above-mentioned configuration, by the above-mentioned setup, 
addition of a new external component etc. is excluded and relation of the 
impedance of an unbalance signal terminal and a balanced signal terminal is 
made to 1:2 thru/or 1:3 by the simple configuration. 
[0024] 

It is desirable that the pitch of the electrode finger with which IDT which adjoins a 
reflector among said IDT(s), and said reflector adjoin each other with the above- 
mentioned surface acoustic wave equipment in the part which adjoins each other 
mutually is 0.46lambdar-0.54lambdar to electrode period lambdar of said 
reflector. 
[0025] 

In the above-mentioned surface acoustic wave equipment, the frequency fidt 
decided by said electrode period of IDT may be set up in =(fref/fidt)0. 993-1. 008 
to the frequency fref decided by the electrode period of said reflector. 
[0026] 

The 1st surface acoustic wave filter which has three or more IDT(s) [ odd ] 
formed along the propagation direction of a surface acoustic wave on the piezo- 
electric substrate with the above-mentioned surface acoustic wave equipment, It 
has the 2nd surface acoustic wave filter with which the phases of an output 
signal differ about 180 degrees to an input signal. You may have balanced - 
unbalance conversion function by using as a balanced signal terminal the 



terminal which connected to the unbalance signal terminal and the serial the 
terminal which connected electrically to juxtaposition the terminal in the said 1st 
and 2nd surface acoustic wave filter which is one side, respectively, connected 
another side to the serial electrically, and was connected to said juxtaposition. 
[0027] 

In the above-mentioned surface acoustic wave equipment, when setting the 
number of IDT(s) to k, IDT of [(k-1) 12] individual may be connected to an 
unbalance signal terminal, and IDT of {[(k-1) /2]+1} individual may be connected 
to the balanced signal terminal, respectively. 
[0028] 

In one surface acoustic wave filter formed along the propagation direction of a 
surface acoustic wave with the above-mentioned surface acoustic wave 
equipment on the piezo-electric substrate It may have the 1st terminal with which 
the difference of the phase of an output signal becomes about 0 times to an input 
signal, and the 2nd terminal with which the difference of the phase of an output 
signal becomes about 180 degrees to an input signal, and you may have 
balanced - unbalance conversion function by connecting the 1st terminal of the 
above, and the 2nd terminal of each other to a serial. 
[0029] 

In the above-mentioned surface acoustic wave equipment, two or more IDT(s) 
may be prepared in the vertical joint resonator mold filter which has three IDT(s). 
[0030] 

With the above-mentioned surface acoustic wave equipment, at least one 
surface acoustic wave resonator may be electrically connected to IDT connected 
to a balanced signal terminal side at least at the serial. 
[0031] 

According to the above-mentioned configuration, since the magnitude of 
attenuation outside a passband can be further enlarged by having connected 
electrically at least one surface acoustic wave resonator to IDT connected to a 
balanced signal terminal side at least at the serial, a filter shape can be improved. 



[0032] 

The inside of resonance mode [ in / on the above-mentioned surface acoustic 
wave equipment and / each IDT ], When the exciting frequency of standing wave 
resonance mode which has the peak of the intensity distribution of a surface 
acoustic wave for the exciting frequency in zero-order mode between fO and IDT- 
IDT was set to fN, resonance frequency of a surface acoustic wave resonator is 
set to f1 and antiresonant frequency is set to f2, You may connect with the serial 
electrically so that at least one surface acoustic wave resonator may turn into a 
terminal connected to IDT located in both ends at least with f1<fO<fN<f2, 
respectively. 
[0033] 

It is desirable to be set up with the above-mentioned surface acoustic wave 
equipment, so that the relation to 1 :2 thru/or 1 :3 of the impedance of an 
unbalance signal terminal and a balanced signal terminal may become. 
[0034] 

The communication device of this invention is characterized by having surface 
acoustic wave equipment given in above any they are, in order to cancel the 
aforementioned technical problem. 
[0035] 

According to the above-mentioned configuration, the used surface acoustic wave 
equipment has the property as for which could be equipped with the balanced 
type-unbalance conversion function with the filtering function, and relation of the 
impedance of an unbalance signal terminal and a balanced signal terminal was 
moreover made to 1:2 thru/or 1:3 and which was excellent in the magnitude of 
attenuation outside a passband. Therefore, the communication device of this 
invention which has the above-mentioned surface acoustic wave equipment can 
be improving the transmission characteristic. 
[0036] 

[Embodiment of the Invention] 

The communication device equipped with the surface acoustic wave equipment 



of each gestalt of operation and it concerning this invention is explained to 
drawing 1 thru/or drawing 27 R> 7, and a list below based on drawing 37 thru/or 
drawing 42 . 
[0037] 

The terminal impedance by the side of the unbalance signal terminal 313 is [ the 
terminal impedance by the side of 50 ohms, each balanced signal terminal 314, 
and 315 ] 100ohms, and the first gestalt of the operation in the surface acoustic 
wave equipment concerning this invention is designed as a filter for EGSM 
transmission of a configuration of that the impedance of an unbalance-balance 
signal terminal becomes twice [ about ], as shown in drawing 1 . In addition, a 
frequency range required for the passband of the filter for EGSM transmission is 
880MHz - 915MHz, and center frequency is 897.5MHz. 
[0038] 

the first gestalt of operation -- 40 **5-degreeYcutX propagation LiTa03 from -- 
the surface acoustic wave filter is formed with aluminum electrode on the 
becoming piezo-electric substrate 300. if the configuration of the first gestalt of 
operation is explained to a detail ~ right and left (IDT303 is inserted along the 
propagation direction of a surface acoustic wave - as) of IDT303 - every -- IDT 
304 and 305 is arranged, and the vertical joint resonator mold surface acoustic 
element 301 in which each reflectors 306 and 307 were formed is formed so that 
these IDT(s) 304, 303, and 305 may be further put from right and left. 
[0039] 

Similarly, the vertical joint resonator mold surface acoustic element 302 in which 
reflectors 31 1 and 312 were formed is formed so that the phase relation of an 
output signal may differ 180 degrees to a surface acoustic element 301, so that 
each IDT 309 and 310 may be arranged at right and left of IDT308 and these 
IDT(s) 309, 308, and 310 may be put. 
[0040] 

Here, IDT 303, 304, 305, 308, 309, and 310 is smaller than the part of everything 
[ pitch / of the electrode finger of a part ] but IDT in part (** pitch electrode finger). 



Incidentally, by drawing 1 , in order to make drawing brief, the number of an 
electrode finger is shown few. An unbalance signal terminal, a terminal 314, and 
the terminal 31 5 of a terminal 31 3 are balanced signal terminals. 
[0041] 

Next, when wavelength decided by the pitch of W [mum] and IDT in the 
decussation width of face of each surface acoustic elements 301 and 302 is set 
to lambdal [mum] in the configuration of drawing 1 , When the electrode finger 
total of IDT 304, 305, 309, and 310 by which wavelength ratio W/lambdal of 
decussation width of face and the electrode finger total of IDT 303 and 308 
connected to the unbalance signal terminal 313 were connected to N1 and the 
balanced signal terminals 314 and 315 is set to N2, The ratio of the electrode 
finger connected to the unbalance signal terminal 313 and each balanced signal 
terminals 314 and 315 is set to N2/N1 [%] (it considers as an electrode 
characteristic ratio hereafter). 
[0042] 

Drawing 2 and drawing 3 set the X-axis as decussation width-of-face W/lambda I, 
and VSWR (Voltage Standing Wave Ratio) when seeing by the dependency and 
two or more electrode characteristic ratios N2/N1 of fractional band width is 
shown, respectively. In the case of the filter for EGSM transmission, 
consideration of a temperature-change margin and a manufacture tolerance 
margin needs the bandwidth of 44MHz to need pass band width being 35MHz. 
That is, as for fractional band width, it is desirable that they are 44MHz / 
892.5MHz = 4.9% or more. 
[0043] 

Moreover, as for the impedance in a passband, it is desirable that it is close to a 
terminal impedance as much as possible. It is the characteristic impedance of ZL 
and surface acoustic wave equipment about a terminal impedance Z0 If it carries 
out, it will be expressed with reflection coefficient gamma=(ZL-Z0)/(ZL+Z0), and 
VSWR will become (1+|gamma|)/(1-|gamma|). Therefore, VSWR was used as an 
index of the gap from the terminal impedance of surface acoustic wave 



equipment. Even if it considers VSWR from the demand level from a commercial 

scene, it needs to be set to at most 2.0 (2.0 or less [ that is, ]). 

[0044] 

In drawing 2 , the electrode characteristic ratios N2/N1 are above 50%, or the 
time of the decussation width of face W being more than 43lambdal at 50% fills 
4.9% or more of fractional band width called for. Here, the electrode 
characteristic ratios N2/N1 can draw that more than 43lambdal is desirable by 
the decussation width of face W 50% or more. 
[0045] 

Next, in drawing 3 , since the above-mentioned decussation width of face W calls 
it more than 43lambdal preferably [ since the above-mentioned electrode 
characteristic ratios N2/N1 call it 50% or more to fill less than / VSWR=2 / which 
is called for / below 58lambdal ] as for decussation width of face, by the electrode 
characteristic ratios N2/N1 , it turns out that 70% or less is desirable. 
[0046] 

Therefore, as for the fractional band width demanded filling 4.9% or more, and 
VSWR filling two or less, the electrode characteristic ratios N2/N1 of 50% or 
more, 70% or less, and decussation width of face are more than 43lambdal at 
the time below 58lambdal. 
[0047] 

Next, the X-axis is set as the electrode characteristic ratios N2/N1, and VSWR 
when seeing at intervals of two or more I DT-ref lectors [l-R gap (lambdar)] and 
the dependency of fractional band width are shown in drawing 4 and drawing 5 . 
At this time, decussation width-of-face W/lambda I is fixed to 50.5lambdal. When 
drawing 4 is seen, the electrode characteristic ratios N2/N1 are at the time below 
IDT-reflector spacing 0.54lambdar, when wavelength it is decided in the pitch of 
a reflector that it will be that VSWR becomes 2.0 or less in 70% or less of range 
50% or more is set to lambdar [mum]. Moreover, when drawing 5 is observed, it 
is that fractional band width becomes 4.9% or more at the time more than IDT- 
reflector spacing 0.46lambdar. 



[0048] 

From the above thing, the electrode characteristic ratios N2/N1 can say that it is 
desirable that it is below 0.54lambdar more than 0.46lambdar as for IDT-reflector 
spacing in 50% or more and 70% or less of range. 
[0049] 

Moreover, when the frequency decided by the acoustic velocity of fref and IDT 
and the pitch in the frequency decided by the acoustic velocity of a reflector and 
the pitch is set to fidt, the ratio (henceforth a frequency ratio) of the frequency of 
a reflector to the frequency of IDT is made into fref/fidt. The X-axis is set as IDT- 
reflector spacing at drawing 6 and drawing 7 B, and it is shown in VSWR when 
seeing by two or more frequency-ratio fref/fidt, and the dependency of fractional 
band width, respectively. At this time, decussation width-of-face W/lambda I is 
fixing 50.5lambdal and the electrode characteristic ratios N2/N1 to about 60%. 
[0050] 

In order for VSWR to tend to become large and for IDT-reflector spacing to 
satisfy 2.0 or less VSWR in the range below 0.54lambdar more than 0.46lambdar 
as IDT-reflector spacing becomes large if drawing 6 is observed, it can be said 
that it is desirable that it is 0.993 or more and 1.008 or less as for frequency-ratio 
fref/fidt. 
[0051] 

Next, when drawing 7 is observed, fractional band width is in the inclination to 
change to parabolic [ convex ], to IDT-reflector spacing. Since IDT-reflector 
spacing is in the field except [ its ] where frequency-ratio fref/fidt is most 
stabilized [ in / more than 0.46lambdar / the range below 0.54lambdar ] in the 
0.993 or more and 1.003 or less range, and inclination is large, change of the 
property over IDT-reflector spacing becomes unstable greatly. It can be said that 
it is more desirable than the above thing that it is 0.993 or more and 1 .003 or less 
range as for frequency-ratio fref/fidt. 
[0052] 

An impedance characteristic is shown in drawing 9 (a) and drawing 9 (b), and a 



reflection property (VSWR) is shown for the frequency characteristics when 
designing with the configuration of the first gestalt of this operation using the 
above-mentioned parameter of the optimal within the limits in drawing 8 at 
drawing 10 , respectively. In addition, an unbalance terminal side is [ a balanced 
50 ohm and terminal side ] lOOohms, and the normalized impedance at this time 
has relation of 1:2. 
[0053] 

Moreover, the detailed design of each surface acoustic elements 301 and 302 of 
a vertical joint resonator mold when the property of drawing 8 thru/or drawing 10 
is acquired is shown below. In addition, wavelength of lambdal and a reflector is 
set to lambdaR for the wavelength decided by the pitch of lambdai and other 
electrode fingers, respectively in the wavelength decided by below in the pitch of 
a ** pitch electrode finger, respectively. 

- Decussation width of face of W:228 micrometers (51 lambdal) 

- IDT number (order of 304, 303, and 305): - (4)2929(4) / (3)35(3) (the same of 
the inside of a parenthesis is said also of the number of a ** pitch electrode finger, 
and 309, 308 and 310) 

- 1:132 numbers N of the electrode finger connected to the balanced signal 
terminal 

- 2:82 numbers N of the electrode finger connected to the unbalance signal 
terminal side (1= 62.1 % of N2/N) 

- 2:82 numbers N of the electrode finger connected to the unbalance signal 
terminal side (1= 62.1 % of N2/N) 

- Reflector number : 90 

- Reflector frequency fref/(IDT frequency fidt):0.998 

- IDT-reflector spacing : 0.50lambdaR 

When the f= 880MHz point was plotted to the impedance characteristic which 
sets to Y and is shown in drawing 9 (a) and drawing 9 (b), as for the impedance 
of a passband, S1 1 lowered X and the f= 915MHz point for it a little from 50ohms 
by 43ohm-46ohm, and adjustment can be but taken mostly in normalized 



impedance. Moreover, although S22 is the appearance from which the 
impedance of a X-Y point shifted more highly a little to the point having 
consistency, it can be said to be have taken adjustment in normalized impedance 
mostly. By this, the relation of the impedance of an unbalance signal terminal and 
a balanced signal terminal will be set to about 1:2. 
[0054] 

Moreover, in the structure of drawing 1 , an impedance characteristic is shown in 
drawing 38 (a) and drawing 38 (b), and a reflection property (VSWR) is shown for 
frequency characteristics when a balanced 50-ohm and signal terminal side sets 
normalized impedance to 150 ohms and an unbalance signal terminal side 
considers it as the relation of 1:3 on the conditions from which the property of 
drawing 8 thru/or drawing 10 was acquired in drawing 37 at drawing 39 , 
respectively. 
[0055] 

Although the impedance of a X-Y point is shifted a little lowness to the point 
having consistency if its attention is paid to the impedance of S22, VSWR is 
settled less than in 2.0 and has taken adjustment by normalized impedance 
mostly. If this designs using the above mentioned parameter of the optimal within 
the limits, it can also be said that it is possible to set relation of the impedance of 
an unbalance signal terminal and a balanced signal terminal to about 1:3. 
[0056] 

The detailed design of each surface acoustic elements 301 and 302 at this time 
is shown below. In addition, wavelength of lambdal and a reflector is set to 
lambdaR for the wavelength decided by the pitch of lambdai and other electrode 
fingers, respectively in the wavelength decided by below in the pitch of a ** pitch 
electrode finger, respectively. 

- Decussation width of face of W:228 micrometers (51 lambdal) 

- IDT number (order of 304, 303, and 305): - (4)2929(4) / (3)35(3) (the same of 
the inside of a parenthesis is said also of the number of a ** pitch electrode finger, 
and 309, 308 and 310) 



- 1:132 numbers N of the electrode finger connected to the balanced signal 
terminal 

- 2:82 numbers N of the electrode finger connected to the unbalance signal 
terminal side (1= 62.1 % of N2/N) 

- Reflector number : 90 

- Reflector frequency fref/(IDT frequency fidt):0.998 

- IDT-reflector spacing : 0.50lambdaR 

thus, in order to acquire the property that the relation to 1 :2 thru/or 1 :3 of the 
impedance of an unbalance signal terminal and a balanced signal terminal 
becomes When the number of IDT is made into n pieces, connect each to 
juxtaposition electrically in 12 piece IDT in the 1st and 2nd surface acoustic 
element (n-1), and it considers as an unbalance signal terminal. A configuration 
like drawing 1 which used as the balanced signal terminal the terminal which 
connected to the serial electrically at IDT of {[(n-1) /2]+1} individual, and was 
connected to the serial the logarithm of the I/O IDT in one surface acoustic 
element ~ it can be said that it is more desirable from the ability to maintain at a 
near condition by the case where relation is the usual design. 
[0057] 

In addition, although the example of the vertical joint resonator mold which used 
three IDT(s) as a surface acoustic element was given above, as shown in 
drawing 11 , the surface acoustic element of the vertical joint resonator mold 
using five IDT(s) may be used, respectively. Moreover, although two surface 
acoustic elements are used with the first gestalt of operation, the same thing can 
be said also in the surface acoustic element which has balanced - unbalance 
conversion function with one surface acoustic wave filter like drawing 23 or 
drawing 24 . 
[0058] 

In the surface acoustic wave equipment which has balanced - unbalance 
conversion function with the first gestalt of operation as explained above When it 
considers as the electrode **** number N2 of IDT by which the electrode **** 



number of IDT connected to the balanced signal terminal side was connected to 
the N1 and unbalance signal terminal side, Still more desirably with ratios N2/N1 
being 50% - 70%, and said electrode decussation width of face (W) of IDT 
constituting in the range of 43lambda-58lambda to the wavelength lambda of a 
surface acoustic wave IDT-reflector spacing is below 0.54lambdar or that 
frequency-ratio fref/fidt constitutes in the 0.993 or more and 1.003 or less range 
more than 0.46lambdar. The surface acoustic wave equipment with which the 
relation to 1 :2 thru/or 1:3 of the impedance of an unbalance signal terminal and a 
balanced signal terminal becomes is obtained. 
[0059] 

Below, the surface acoustic wave equipment concerning the second gestalt of 
operation is explained. With the second gestalt of operation, about the member 
which has the same function as the first gestalt of operation shown in drawing 1 , 
as shown in drawing 12 , the same member number was given and those 
explanation was omitted. 
[0060] 

In the configuration of the second gestalt of operation, as shown in drawing 12 , 
the surface acoustic wave resonator 431 is connected to the serial in [ 428 ] that 
IDT304 and IDT305 in a surface acoustic element 301 are connected to 
juxtaposition. 
[0061] 

Similarly, the surface acoustic wave resonator 432 is connected to the serial at 
the point 429 also about the surface acoustic element 302. It is formed by 
arranging reflectors 434 (437) and 435 (438) so that the surface acoustic wave 
resonator 431 (432) may arrange IDT433 (436) in accordance with a propagation 
path and this IDT may be put. In addition, the detailed design of the surface 
acoustic wave resonators 431 and 432 is as follows when wavelength decided by 
the pitch of lambdati and a reflector in the wavelength decided by the pitch of IDT 
of a surface acoustic wave resonator, respectively is set to lambdatr, respectively. 
- Decussation width of face : 100 micrometers 



- IDT number : 161 

- Reflector number : ten 

- IDT-reflector spacing : 0.50lambdatr 

- IDTduty:0.70 

- Reflector duty:0.70 

- IDT frequency ft i/( reflector frequency ftr) =1.0 

An impedance characteristic is shown in drawing 14 (a) and drawing 14 (b), and 
a reflection property (VSWR) is shown for the frequency characteristics in the 
configuration of the second gestalt of operation in drawing 13 at drawing 15 , 
respectively. In addition, an unbalance terminal side is [ a balanced 50 ohm and 
terminal side ] lOOohms, and the normalized impedance at this time has relation 
of 1:2. When the f= 880MHz point is plotted to an impedance characteristic, using 
X and the f= 915MHz point as Y, as it is shown in drawing 14 (a), drawing 14 (b), 
and drawing 15 , the impedance of a passband can be said to be that S1 1 and 
S22 have taken adjustment in normalized impedance. By this, the relation of the 
impedance of an unbalance signal terminal and a balanced signal terminal will be 
set to about 1:2. 
[0062] 

Moreover, in the structure of drawing 12 , an impedance characteristic is shown 
in drawing 41 (a) and drawing 41 (b), and a reflection property (VSWR) is shown 
for frequency characteristics when a balanced 50-ohm and signal terminal side 
sets normalized impedance to 150 ohms and an unbalance signal terminal side 
considers it as the relation of 1:3 on the conditions from which the property of 
drawing 13 thru/or drawing 15 was acquired in drawing 40 at drawing 42 , 
respectively. 
[0063] 

As shown in drawing 40 thru/or drawing 42 , even when normalized impedance 
by the side of a balanced signal terminal is set to 150 ohms, S1 1 and S22 have 
taken adjustment comparatively. If this designs with the configuration of the 
second gestalt of this operation, it can also be said that it is possible to set 



relation of the impedance of an unbalance signal terminal and a balanced signal 

terminal to about 1:3. 

[0064] 

The detailed design of each surface acoustic wave resonators 431 and 432 at 
this time is as follows when wavelength decided by the pitch of lambdati and a 
reflector in the wavelength decided by the pitch of IDT of a surface acoustic wave 
resonator, respectively is set to lambdatr, respectively. 

- Decussation width of face : 100 micrometers 

- IDT number : 161 

- Reflector number : ten 

- IDT-reflector spacing : 0.50lambdatr 

- IDTduty:0.70 

- Reflector duty:0.70 

- IDT frequency ft i/( reflector frequency ftr) =1.0 

Next, why the effectiveness of the second gestalt of operation was acquired is 
explained. First, the frequency-impedance characteristic of the surface acoustic 
wave resonators 431 and 432 is shown in drawing 16 . In drawing 16 , if the point 
which becomes resonance frequency f1 and the maximum about the frequency 
from which an impedance becomes the minimum is carried out antiresonant 
frequency f2, each surface acoustic wave resonators 431 and 432 serve as 
f1=895.5MHz and f2=928.5MHz. When a surface acoustic wave resonator is 
added to a serial, it works to inductivity and the impedance of the added side 
commits the frequency domain from resonance frequency f1 to antiresonant 
frequency f2 to capacitive in the other field. 
[0065] 

Moreover, in the surface acoustic element of the vertical joint resonator mold of 
3IDT molds like the gestalt of this operation, in order to form a passband, as 
shown in drawing 17 and drawing 18 , three resonance modes are used. Drawing 
17 R> 7 is the frequency characteristics which removed and measured the 
impedance intentionally in order to make intelligible resonance mode of the 



property only in the surface acoustic element 301 and surface acoustic element 
402 in a configuration of the second gestalt of operation. Moreover, the intensity 
distribution of each active current are shown in drawing 18 . 
[0066] 

The response with the lowest frequency which hits at an A point is resonance 
mode which is called the secondary mode and has two knots in active current 
distribution. The response of the center of a band which hits at a B point is the 
mode which is called zero-order mode and does not have a knot in active current 
intensity distribution. The response with the highest frequency of C point is 
standing wave resonance mode (it considers as the mode by the side of a high 
region hereafter) which has the peak of the intensity distribution of a surface 
acoustic wave in the IDT-IDT spacing section. 
[0067] 

In the case of the second gestalt of operation, a secondary mode frequency is 
[ the mode by the side of 901 MHz and a high region of 876MHz and a zero-order 
mode frequency ] 922.5MHz. That is, the mode by the side of the zero-order 
mode frequency of a surface acoustic element 401 and a surface acoustic 
element 402 and a high region will be located between the resonance frequency 
f1 of the surface acoustic wave resonators 431 and 432, and antiresonant 
frequency f2. 
[0068] 

Here, with the configuration of the second gestalt of operation, from the condition 
of only each surface acoustic elements 401 and 402, change of the impedance 
characteristic when adding the surface acoustic wave resonators 431 and 432 is 
divided into a frequency region, and is seen. Drawing 19 (a) and drawing 19 (b) 
show change of an impedance whose drawing 20 (a) and drawing 20 (b) last 
change of the impedance characteristic which lasts to 895.5MHz (resonance 
frequency f1) from 880MHz from 895.5MHz (resonance frequency f1) to 
928.5MHz (antiresonant frequency f2). 
[0069] 



In order that a surface acoustic wave resonator may work to capacitive if drawing 
19 and drawing 20 are observed, and it applies to 880MHz - 895.5MHz by the 
side of passband low-pass, the impedance of S22 is shifted to capacitive. If it 
applies to 928.5MHz from 895.5MHz which hits a passband quantity region side, 
in order that a surface acoustic wave resonator may work to inductivity on the 
other hand, the impedance of S22 becomes the appearance which occurs on a 
real axis, and an adjustment condition becomes good, that is, the thing inserted 
in the frequency band covered over zero-order [ for forming a passband quantity 
region side ], and high region mode so that a surface acoustic wave resonator 
may work to inductivity ~ the relation of the impedance of I/O - about 1 :2 thru/or 
1 :3 -- becoming -- and the outside of a passband -- setting -- high -- a property 
[ **** ] can be acquired. 
[0070] 

Although it connects, respectively and each surface acoustic wave resonators 
431 and 432 are constituted from a gestalt of this operation only in the balanced 
signal terminal side, two or more surface acoustic wave resonators may be 
connected to both by the side of a balanced signal and an unbalance signal 
every again. Another example in the gestalt of this operation is shown in drawing 
21 and drawing 22 , respectively. 
[0071] 

Moreover, although two surface acoustic wave filters are used with the second 
gestalt of operation, the same thing can be said also in the surface acoustic 
element which has balanced - unbalance conversion function with one surface 
acoustic wave filter like drawing 25 and drawing 26 . 
[0072] 

In the surface acoustic wave equipment which has balanced - unbalance 
conversion function with the second gestalt of operation as explained above 
When it considers as the electrode **** number N2 of IDT by which the electrode 
**** number of IDT connected to the balanced signal terminal side was 
connected to the N1 and unbalance signal terminal side, With ratios N2/N1 being 



50 - 70%, and said electrode decussation width of face (W) of IDT constituting in 
the range of 43lambdal - 58lambdal to wavelength lambdal of a surface acoustic 
wave Still more desirably IDT-reflector spacing more than 0.46lambdar Below 
0.54lambdar By or the thing for which at least one surface acoustic wave 
resonator will be electrically connected to IDT connected to the balanced side 
edge child at a serial if frequency-ratio fref/fidt constitutes in the or more 0.993 
1 .003 or less range and there is [ little ] The surface acoustic wave equipment of 
the property which the relation to 1:2 thru/or 1:3 of the impedance of an 
unbalance signal terminal and a balanced signal terminal became, and was 
excellent in the magnitude of attenuation outside a passband is obtained. 
[0073] 

Next, the communication device carrying the surface acoustic wave equipment of 
a publication is explained to each gestalt of the above-mentioned implementation 
based on drawing 27 . As a receiver side (Rx side) which receives, the above- 
mentioned communication device 600 is equipped with an antenna 601, the 
antenna common section / RFTop filter 602, amplifier 603, Rx interstage filter 
604, a mixer 605, the 1stlF filter 606, a mixer 607, the 2ndlF filter 608, the 
1st+2nd local synthesizer 61 1, TCXO (temperature compensated crystal 
oscillator (temperature-compensated crystal oscillator))612, a divider 613, and 
the local filter 614, and is constituted. 
[0074] 

As double lines showed, in order to secure balance nature from Rx interstage 
filter 604 to drawing 27 to a mixer 605, transmitting by each balanced signal is 
desirable. 
[0075] 

Moreover, as a transceiver side (Tx side) which transmits, it has the TxlF filter 
621, a mixer 622, Tx interstage filter 623, amplifier 624, a coupler 625, an isolator 
626, and APC (automatic power control)627 (APC), and the above-mentioned 
communication device 600 is constituted while sharing the above-mentioned 
antenna 601, and the above-mentioned above-mentioned antenna common 



section / RFTop filter 602. 
[0076] 

And surface acoustic wave equipment given in the gestalt of this operation 
mentioned above can use for the above-mentioned Rx interstage filter 604, the 
1stlF filter 606, the TxlF filter 621, and Tx interstage filter 623 suitably. 
[0077] 

The surface acoustic wave equipment concerning this invention has the property 
as for which could be equipped with the balanced type-unbalance conversion 
function with the filtering function, and relation of the impedance of an unbalance 
signal terminal and a balanced signal terminal was moreover made to 1:2 thru/or 
1 :3 and which was excellent in the magnitude of attenuation outside a passband. 
Therefore, the communication device of this invention which has the above- 
mentioned surface acoustic wave equipment can be improving the transmission 
characteristic. 
[0078] 

[Effect of the Invention] 

When the surface acoustic wave equipment of this invention is made into the 
electrode **** number N2 of IDT by which the electrode **** number of IDT 
connected to the balanced signal terminal side was connected as mentioned 
above to the N1 and unbalance signal terminal side, With ratios N2/N1 being 50 - 
70%, and said electrode decussation width of face (W) of IDT constituting in the 
range of 43lambda-58lambda to the wavelength lambda of a surface acoustic 
wave IDT-reflector spacing is that below 0.54lambdar or frequency-ratio fref/fidt 
constitutes in the or more 0.993 1.003 or less range more than 0.46lambdar still 
more desirably. The surface acoustic wave equipment as for which relation of the 
impedance of an unbalance signal terminal and a balanced signal terminal is 
made to 1:2 thru/or 1:3 is obtained. 
[0079] 

Furthermore, the surface acoustic wave equipment of the property as for which 
relation of the impedance of an unbalance signal terminal and a balanced signal 



terminal was made to 1 :2 thru/or 1 :3 and which excelled [ connect / one surface 
acoustic wave resonator / if few / to IDT connected to the balanced side edge 
child / at a serial / electrically ] in the magnitude of attenuation out of band is 
obtained. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the surface acoustic wave equipment in the 
first gestalt of operation concerning this invention. 

[Drawing 2] It is the graph which shows the dependency of the fractional band 
width when setting the X-axis as decussation width-of-face W/lambda I with the 
configuration of the first gestalt of the above-mentioned implementation, and 
seeing by two or more electrode characteristic ratios N2/N1. 
[Drawing 3] It is the graph which shows the dependency of VSWR when setting 
the X-axis as decussation width-of-face W/lambda I with the configuration of the 
first gestalt of the above-mentioned implementation, and seeing by two or more 
electrode characteristic ratios N2/N1. 

[Drawing 4] It is the graph which shows the dependency of VSWR when setting 
the X-axis as the electrode characteristic ratios N2/N1 with the configuration of 
the first gestalt of the above-mentioned implementation, and seeing at intervals 
of two or more I DT-ref lectors. 

[Drawing 5] It is the graph which shows the dependency of the fractional band 
width when setting the X-axis as the electrode characteristic ratios N2/N1 with 
the configuration of the first gestalt of the above-mentioned implementation, and 
seeing at intervals of two or more I DT-ref lectors. 

[Drawing 6] It is the graph which shows the dependency of VSWR when setting 
the X-axis as IDT-reflector spacing with the configuration of the first gestalt of the 
above-mentioned implementation, and seeing by two or more frequency-ratio 
fref/fidt. 

[Drawing 7] It is the graph which shows the dependency of the fractional band 
width when setting the X-axis as IDT-reflector spacing with the configuration of 
the first gestalt of the above-mentioned implementation, and seeing by two or 



more frequency-ratio fref/fidt. 

[Drawing 8] It is the graph which shows the typical frequency characteristics in 
the configuration of the first gestalt of the above-mentioned implementation. 
[Drawing 9] It is the graph which shows the typical impedance characteristic in 
the configuration of the first gestalt of the above-mentioned implementation, and 
(a) is a time of normalized impedance being 100ohms for (b) when normalized 
impedance is 50ohms. 

[Drawing 10] It is the graph which shows the typical reflective (VSWR) property in 
the configuration of the first gestalt of the above-mentioned implementation. 
[Drawing 1 1] It is the outline block diagram showing the surface acoustic wave 
equipment of another modification in the first gestalt of the above-mentioned 
implementation. 

[Drawing 12] It is the outline block diagram of the surface acoustic wave 
equipment in the second gestalt of operation concerning this invention. 
[Drawing 13] It is the graph which shows the typical frequency characteristics in 
the configuration of the second gestalt of the above-mentioned implementation. 
[Drawing 14] It is the graph which shows the typical impedance characteristic in 
the configuration of the second gestalt of the above-mentioned implementation, 
and (a) is a time of normalized impedance being 100ohms for (b) when 
normalized impedance is 50ohms. 

[Drawing 15] It is the graph which shows the typical reflective (VSWR) property in 
the configuration of the second gestalt of the above-mentioned implementation. 
[Drawing 16] It is the graph which shows the frequency-impedance characteristic 
of the surface acoustic wave resonator used for the surface acoustic wave 
equipment in the second gestalt of the above-mentioned implementation. 
[Drawing 17] It is the graph which shows each resonance mode of the surface 
acoustic element used for the surface acoustic wave equipment in the second 
gestalt of the above-mentioned implementation. 

[Drawing 18] It is the graph corresponding to the outline block diagram of IDT in 
(a) which shows active current distribution of each above-mentioned resonance 



mode, and shows each resonance mode which made (b) corresponding to 
[ arrangement / of Above IDT ]. 

[Drawing 19] It is the graph which shows each impedance characteristic (a 
880MHz - 895.5MHz side, low-pass side) at the time of the configuration (nothing 
[ resonator ]) which excluded the resonator from the configuration (********) of the 
second gestalt of the above-mentioned implementation, and the configuration of 
the second gestalt of operation, and (a) is a time of normalized impedance being 
100ohms for (b) when normalized impedance is 50ohms. 
[Drawing 20] It is the graph which shows each impedance characteristic (a 
895.5MHz - 928.5MHz side, high region side) at the time of the configuration 
(nothing [ resonator]) which excluded the resonator from the configuration 
(********) of the second gestalt of the above-mentioned implementation, and the 
configuration of the second gestalt of operation, and (a) is a time of normalized 
impedance being lOOohms for (b) when normalized impedance is 50ohms. 
[Drawing 21] It is the outline block diagram of the surface acoustic wave 
equipment concerning another modification in the second gestalt of the above- 
mentioned implementation. 

[Drawing 22] It is the outline block diagram of another example to the pan in the 
second gestalt of the above-mentioned implementation. 
[Drawing 23] It is the outline block diagram of still more nearly another example 
of the first gestalt of said operation. 

[Drawing 24] It is the outline block diagram of still more nearly another example 

of the first gestalt of the above-mentioned implementation. 

[Drawing 25] It is the outline block diagram of still more nearly another example 

of the second gestalt of the above-mentioned implementation. 

[Drawing 26] It is the outline block diagram of another example to the pan in the 

second gestalt of the above-mentioned implementation. 

[Drawing 27] It is the circuit block diagram of the communication device of this 

invention. 

[Drawing 28] It is the conventional outline block diagram of the surface acoustic 



wave equipment corresponding to unbalance-balance I/O. 
[Drawing 29] It is the graph which shows the frequency characteristics in the 
above-mentioned former (example of the property that ON appearance KAIMPI 
dances differ about 4 times). 

[Drawing 30] It is the graph which shows the impedance characteristic in the 
above-mentioned former (example of the property that ON appearance KAIMPI 
dances differ about 4 times), and (a) is a time of normalized impedance being 
200ohms for (b) when normalized impedance is 50ohms. 
[Drawing 31] It is the outline block diagram of the surface acoustic wave 
equipment with which the impedances of I/O of everything but the former differ. 
[Drawing 32] It is the graph which shows the frequency characteristics at the time 
only of one surface acoustic wave filter among the configurations of above- 
mentioned drawing 31 . 

[Drawing 33] It is the graph which shows the frequency characteristics in the 
configuration of above-mentioned drawing 31 . 

[Drawing 34] It is the graph which shows the conventional surface acoustic wave 
equipment (example of the property that I/O impedances differ about 2 times) of 
further others, and the frequency characteristics at the time of external 
component addition. 

[Drawing 35] It is the graph which shows the impedance characteristic at the time 
of the above-mentioned former (example of the property that I/O impedances 
differ about 2 times), and external component addition, and (a) is a time of 
normalized impedance being lOOohms for (b) when normalized impedance is 
50ohms. 

[Drawing 36] In the above-mentioned former, it is a circuit diagram at the time of 
external component addition. 

[Drawing 37] In the first gestalt of said operation, it is the graph which shows the 
frequency characteristics when setting relation of the impedance of an unbalance 
signal terminal and a balanced signal terminal to about 1:3. 
[Drawing 38] In the first gestalt of said operation, it is the graph which shows the 



impedance characteristic when setting relation of the impedance of an unbalance 
signal terminal and a balanced signal terminal to about 1:3, and (a) is a time of 
normalized impedance being 150ohms for (b) when normalized impedance is 
50ohms. 

[Drawing 39] In the first gestalt of said operation, it is the graph which shows the 
reflection property (VSWR) when setting relation of the impedance of an 
unbalance signal terminal and a balanced signal terminal to about 1:3. 
[Drawing 40] In the second gestalt of said operation, it is the graph which shows 
the frequency characteristics when setting relation of the impedance of an 
unbalance signal terminal and a balanced signal terminal to about 1:3. 
[Drawing 41] In the second gestalt of said operation, it is the graph which shows 
the impedance characteristic when setting relation of the impedance of an 
unbalance signal terminal and a balanced signal terminal to about 1:3, and (a) is 
a time of normalized impedance being 150ohms for (b) when normalized 
impedance is 50ohms. 

[Drawing 42] In the second gestalt of said operation, it is the graph which shows 
the reflection property (VSWR) when setting relation of the impedance of an 
unbalance signal terminal and a balanced signal terminal to about 1:3. 
[Description of Notations] 

303, 304, 305, 308, 309, 310 IDT313 (comb mold polar zone) Unbalance signal 
terminal 

314 314 Balanced signal terminal side 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the surface acoustic wave equipment in the 
first gestalt of operation concerning this invention. 

[Drawing 2] It is the graph which shows the dependency of the fractional band 
width when setting the X-axis as decussation width-of-face W/lambda I with the 
configuration of the first gestalt of the above-mentioned implementation, and 
seeing by two or more electrode characteristic ratios N2/N1. 
[Drawing 3] It is the graph which shows the dependency of VSWR when setting 
the X-axis as decussation width-of-face W/lambda I with the configuration of the 
first gestalt of the above-mentioned implementation, and seeing by two or more 
electrode characteristic ratios N2/N1. 

[Drawing 4] It is the graph which shows the dependency of VSWR when setting 
the X-axis as the electrode characteristic ratios N2/N1 with the configuration of 
the first gestalt of the above-mentioned implementation, and seeing at intervals 
of two or more I DT-ref lectors. 

[Drawing 5] It is the graph which shows the dependency of the fractional band 
width when setting the X-axis as the electrode characteristic ratios N2/N1 with 
the configuration of the first gestalt of the above-mentioned implementation, and 
seeing at intervals of two or more I DT-ref lectors. 

[Drawing 6] It is the graph which shows the dependency of VSWR when setting 
the X-axis as IDT-reflector spacing with the configuration of the first gestalt of the 
above-mentioned implementation, and seeing by two or more frequency-ratio 
fref/fidt. 

[Drawing 7] It is the graph which shows the dependency of the fractional band 
width when setting the X-axis as IDT-reflector spacing with the configuration of 



the first gestalt of the above-mentioned implementation, and seeing by two or 
more frequency-ratio fref/fidt. 

[Drawing 8] It is the graph which shows the typical frequency characteristics in 
the configuration of the first gestalt of the above-mentioned implementation. 
[Drawing 9] It is the graph which shows the typical impedance characteristic in 
the configuration of the first gestalt of the above-mentioned implementation, and 
(a) is a time of normalized impedance being 100ohms for (b) when normalized 
impedance is 50ohms. 

[Drawing 10] It is the graph which shows the typical reflective (VSWR) property in 
the configuration of the first gestalt of the above-mentioned implementation. 
[Drawing 1 1] It is the outline block diagram showing the surface acoustic wave 
equipment of another modification in the first gestalt of the above-mentioned 
implementation. 

[Drawing 12] It is the outline block diagram of the surface acoustic wave 
equipment in the second gestalt of operation concerning this invention. 
[Drawing 13] It is the graph which shows the typical frequency characteristics in 
the configuration of the second gestalt of the above-mentioned implementation. 
[Drawing 14] It is the graph which shows the typical impedance characteristic in 
the configuration of the second gestalt of the above-mentioned implementation, 
and (a) is a time of normalized impedance being 100ohms for (b) when 
normalized impedance is 50ohms. 

[Drawing 15] It is the graph which shows the typical reflective (VSWR) property in 
the configuration of the second gestalt of the above-mentioned implementation. 
[Drawing 16] It is the graph which shows the frequency-impedance characteristic 
of the surface acoustic wave resonator used for the surface acoustic wave 
equipment in the second gestalt of the above-mentioned implementation. 
[Drawing 17] It is the graph which shows each resonance mode of the surface 
acoustic element used for the surface acoustic wave equipment in the second 
gestalt of the above-mentioned implementation. 

[Drawing 18] It is the graph corresponding to the outline block diagram of IDT in 



(a) which shows active current distribution of each above-mentioned resonance 
mode, and shows each resonance mode which made (b) corresponding to 
[ arrangement / of Above IDT ]. 

[Drawing 19] It is the graph which shows each impedance characteristic (a 
880MHz - 895.5MHz side, low-pass side) at the time of the configuration (nothing 
[ resonator ]) which excluded the resonator from the configuration (********) of the 
second gestalt of the above-mentioned implementation, and the configuration of 
the second gestalt of operation, and (a) is a time of normalized impedance being 
100ohms for (b) when normalized impedance is 50ohms. 
[Drawing 20] It is the graph which shows each impedance characteristic (a 
895.5MHz - 928.5MHz side, high region side) at the time of the configuration 
(nothing [ resonator]) which excluded the resonator from the configuration 
(********) of the second gestalt of the above-mentioned implementation, and the 
configuration of the second gestalt of operation, and (a) is a time of normalized 
impedance being 100ohms for (b) when normalized impedance is 50ohms. 
[Drawing 21] It is the outline block diagram of the surface acoustic wave 
equipment concerning another modification in the second gestalt of the above- 
mentioned implementation. 

[Drawing 22] It is the outline block diagram of another example to the pan in the 
second gestalt of the above-mentioned implementation. 
[Drawing 23] It is the outline block diagram of still more nearly another example 
of the first gestalt of said operation. 

[Drawing 24] It is the outline block diagram of still more nearly another example 

of the first gestalt of the above-mentioned implementation. 

[Drawing 25] It is the outline block diagram of still more nearly another example 

of the second gestalt of the above-mentioned implementation. 

[Drawing 26] It is the outline block diagram of another example to the pan in the 

second gestalt of the above-mentioned implementation. 

[Drawing 27] It is the circuit block diagram of the communication device of this 

invention. 



[Drawing 28] It is the conventional outline block diagram of the surface acoustic 
wave equipment corresponding to unbalance-balance I/O. 
[Drawing 29] It is the graph which shows the frequency characteristics in the 
above-mentioned former (example of the property that ON appearance KAIMPI 
dances differ about 4 times). 

[Drawing 30] It is the graph which shows the impedance characteristic in the 
above-mentioned former (example of the property that ON appearance KAIMPI 
dances differ about 4 times), and (a) is a time of normalized impedance being 
200ohms for (b) when normalized impedance is 50ohms. 
[Drawing 31] It is the outline block diagram of the surface acoustic wave 
equipment with which the impedances of I/O of everything but the former differ. 
[Drawing 32] It is the graph which shows the frequency characteristics at the time 
only of one surface acoustic wave filter among the configurations of above- 
mentioned drawing 31 . 

[Drawing 33] It is the graph which shows the frequency characteristics in the 
configuration of above-mentioned drawing 31 . 

[Drawing 34] It is the graph which shows the conventional surface acoustic wave 
equipment (example of the property that I/O impedances differ about 2 times) of 
further others, and the frequency characteristics at the time of external 
component addition. 

[Drawing 35] It is the graph which shows the impedance characteristic at the time 
of the above-mentioned former (example of the property that I/O impedances 
differ about 2 times), and external component addition, and (a) is a time of 
normalized impedance being 100ohms for (b) when normalized impedance is 
50ohms. 

[Drawing 36] In the above-mentioned former, it is a circuit diagram at the time of 
external component addition. 

[Drawing 37] In the first gestalt of said operation, it is the graph which shows the 
frequency characteristics when setting relation of the impedance of an unbalance 
signal terminal and a balanced signal terminal to about 1:3. 



[Drawing 38] In the first gestalt of said operation, it is the graph which shows the 
impedance characteristic when setting relation of the impedance of an unbalance 
signal terminal and a balanced signal terminal to about 1:3, and (a) is a time of 
normalized impedance being 150ohms for (b) when normalized impedance is 
50ohms. 

[Drawing 39] In the first gestalt of said operation, it is the graph which shows the 
reflection property (VSWR) when setting relation of the impedance of an 
unbalance signal terminal and a balanced signal terminal to about 1:3. 
[Drawing 40] In the second gestalt of said operation, it is the graph which shows 
the frequency characteristics when setting relation of the impedance of an 
unbalance signal terminal and a balanced signal terminal to about 1:3. 
[Drawing 41] In the second gestalt of said operation, it is the graph which shows 
the impedance characteristic when setting relation of the impedance of an 
unbalance signal terminal and a balanced signal terminal to about 1:3, and (a) is 
a time of normalized impedance being 150ohms for (b) when normalized 
impedance is 50ohms. 

[Drawing 42] In the second gestalt of said operation, it is the graph which shows 
the reflection property (VSWR) when setting relation of the impedance of an 
unbalance signal terminal and a balanced signal terminal to about 1:3. 
[Description of Notations] 

303, 304, 305, 308, 309, 310 IDT313 (comb mold polar zone) Unbalance signal 
terminal 

314 314 Balanced signal terminal side 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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